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( i ) 
- I _ I N J T R O D U C T T O I \ I 
Oils and fats are generally composed of two tjrpes of 
components, unsaponifiables and saponifiables. The unsaponi-
fiable matter infers to materials present in oils and fats, 
which after saponification by alkali is extractable by solvent 
and remains non^volatile on drying. The unsaponifiable matters 
in most vegetable oils constitute generally less than ^%, 
The unsaponifiable lipids are important component of 
vegetable oils and constitute a variety of biologically and 
industrially important products, which mostly include hydro-
carbons, terpene alcohols, sterols, tocopherols etc. The 
sterols are the characteristic minor components of all natural 
oils and fats comprising in most cases the greater part of 
unsaponifiable matters. They are separated from other 
unsaponifiable constituents of fats by fractional crystalli-
zation. Sterols are starting materials for the synthesis of 
Sex hormones and for the artificial preparation of vitamin D. 
Certain types of sterols may exhibit hormonal activity and they 
are also structural cell components. It is supposed that 
sterols play a part in cell permeability. A great variety of 
sterols with insect-molting hormone activity occurs in plants. 
The hydrocarbons have an important role in water balance 
in different parts of the plant. Most fat contain small amount 
of saturated and unsaturated hydrocarbons which appear with the 
sterol in unsaponifiable fraction. Most important one is 
squalene, a widely distributed, highly unsaturated (C^QHCQ) 
hydrocarbon. The saponifiable matters of oils and fats 
(ii) 
generally constitute more than 98?i of the total oil. It is 
composed of various types of fatty acids which have assumed 
great importance in recent past. Apart from their biological 
importance as dietary material, they have assumed much impor-
tance in oleochemical industry through chemical derivatiza-
tlons. Haloginated fatty acid derivatives were found to 
have many industrial applications. In recent years fluorinated 
derivatives have been widely used in biochemical investigations 
and surface active agents. A number of fluorinated compounds 
have been used to control roaches and larvae of housefly. 
They have found their way in industries as pesticides. The 
fluoro compounds have been found to be quite specific and 
superior to other insecticides when used under the same 
conditions as other insecticides. 
Keeping in view the importance of vegetable oils and the 
biological applications and industrial utilizations of 
fluorinated compounds, the present work was carried out on 
two auspects. Part-1 deals with unsaponifiable constituents 
of seed oils and part-11 describes " Boron Trifluoride Promoted 
ionic reaction of N-Bromosuccinimide with fatty olefins". 
C J d L A J R X E R I 
f ^ T U D I E S OIM U N T S A F ^ O I S J I F I A B L - E 
O O r O S T I T L J E N T S O F S E E P O I L S 
X H L E O R E T I C A I . 
The development of more advance methods like chroma-
tographic and spectrometric techniques for the investigation 
of natural products have reduced the time needed for 
phytochemical studies and have increased the possibilities 
of accuracy in Judging the homogenity and purity of plant 
material. Thus the investigations by highly sophisticated 
physiochemical techniques have been responsible for the 
isolation and identification of the new non-conventiohal 
tjrpe of plant products in the recent time. 
The unsaponifiable matter refers to materials present 
in oils and fats which is present in lesser quantity. The 
most common classes of unsaponifiables are hjrdrocarbons, 
terpene alcohols, 4-methyl sterols and sterols. Hydrocarbons 
are distributed in the waxy coatings on leaves, seeds and 
in other plant organs. Alkanes also occur in fungi and 
other lower plants and the pattern is generally the same as 
we foirnd in higher plants. In plants generally the CQ to C^^ 
alkanes are present. Alkanesfrom Cpc-C^c predominate, of 
which Cpo, CpQ, C,^, or C^, alkanes are the major constituents. 
Biosynthetically the hydrocarbons are related to the fatty 
acids and in simplest example they are formed from fatty 
acids by chain elongation and decarboxylation. 
The wide occurrence of triterpenoids in nature have 
considerable interest in biological activity. Triterpenes 
have been found to possess cytotoxic , cytostatic , 
antimicrobial , herbicidal -^  and antlinflammatry 
1 Zi—1 fi 
activities * Various chromatographyic techniques like 
17—1Q TLC, QLC and high performance liquid chromatography (HPLC) ^ 
are used for isolation and identification of triterpenoids. 
Gaschromatography combined with mass spectrometry (GC-MS) 
is used for detection and estimation of triterpenoids. 
Sterols were mainly considered to be animal substances, 
but in recent years an increasing number of such compounds 
have been detected in plant tissues, lower plants, fungi and 
algae. Sterolsmay act as precursor of other steroids, as 
hormones. 
Combined GC-MS analysis is successfully being used for 
the structure determination of phytosterols. This recent 
development in these techniques have been used for isolation 
and identification of terpenoids and sterols. Argentation 
TLC is used for the separation of sitosterol and sitostanol. 
Plant Hydrocarbons: 
The term " wax" is derived from an Angto-saxon word 
" \*eax" . They are universally distributed in waxy coating 
of leaves, seeds and other plant organs. The amount of the 
hydrocarbons in plants varies with the species, variety, 
20-21 portion of the plant, photoperiod , water stress and 
22 drought, temperature and also with the age of the plants. 
The hydrocarbons resist to decomposition and its hydro-
phobic nature, it act as protective agent for plants surface 
and play an important role in maintaining the water equilibrium 
23 
of plants especially under moist and dry conditions . The 
waxy layer is provided with substances which inhibit fungal, 
24 bacterial and insect attack but in insectivorous plant 
(Nepenthes), the inner surface of the Nepenthes is covered by 
25 
small projections which help to capture the insects . 
The plant hydrocarbons are generally a mixture of 
GQ to C^ _ n-alkanes with some exceptions, where heptane , 
27 
nonane and undecane, have been identified. Odd nxombered 
alkanes predominate over the even numbered members. Alkanes 
from C^a- C,c predominate, of which C „, Cpg, C^. or C,^ 
alkanes are major constituents. In some cases triacontane 
28 is foulid to be major component . This type of distribution 
is peculiar in most plants where the hydrocarbon fraction 
represents 10 to 100 percent of the surface wax. 
2Q 
Herb in and Robins ^ have shown that v*iere the hydro-
carbons are present in less than 5 percent as in Eucalyptus 
and Plnus species, the odd-even alternation is absent. The 
30 
seed lipids of Plantago ovata contain hydrocarbons showing 
a trimodal pattern (C-J5~C^Q) range and the internal lipid 
31 
alkane in RueIlia tuberosa has been found to exhibit two 
maxima (a bimodal distribution), one at C,, and remaining at 
^22-
Hydrocarbons usual ly contain isoalkane (2-methyl alkanes) 
and anteisoalkanes (3-methyl alkanes) alongwith n-alkanes but 
are found in minor quant i ty . In te rna l and multiple branches 
32 
are ra re in plant waxes but in some species of blue-green 
33 
algae , 4-, 7 - , and 8-methyl heptadecanes have been iden t i f i ed . 
Esters are character ised by analysing the cons t i tuent 
acids and alcohols a f t e r saponif ica t ion . I t i s possible to 
analyse the wax e s t e r s by GLC and i t has been found tha t more 
wax e s t e r s contain an even number of carbon atoms in the range 
of C2Q- C ^ . Ivanov and Dodova-Anghelova^ have indicated 
tha t the free and e s t e r i f i e d alcohol and acid have s imi la r 
compositions, but I t tesTbeen shown tha t in Brassica,*^ there 
are more branched-chain f a t t y acids in the e s t e r f rac t ion than 
in the free f a t t y a c i d s . 
Terpenolds/Terpene Alcohols : 
Terpenoids constitute one of the most important, wide 
spread and chemically interesting class of natural products. 
The earliest successful attempt to rationalize the structures 
of terpenoids was the " Isoprene Rule " suggested by Wallach 
and elaborated by Robinson. They siiggested that such compounds 
are constructed from isoprene unit (A) condensed in a head to 
tail fashion. However, several higher terpenoids like 
lanosterol and few monoterpenoidswere found not to obey the 
-zf. 
isoprene rule. Then Biogenetic Isoprene Rule was proposed 
by Ruzicka, which states that natuirally occurring terpenoids 
are derived directly or by way of stereospecific dimerizations, 
cyclizations and rearrangements from the acyclic precursors 
such as geraniol C.Q(B), farnesol C._(C), geranyl geraniol 
C2Q(D) and squalene, C (E) 
(A) 
(B) 
CHgOH (C) 
HoOH (D) 
(E) 
Trlterpene Alcohols: 
The triterpenoids constitute a very large group of 
naturally occurring substances widely distributed in the plant 
and animal kingdom . They occur in nature either in free 
state or as saponins. The tetracyclic triterpenoids are more 
common in animals, while the pentacyclic triterpenoids are 
more common in plants which are found either in free forms or 
conjugated with one or more sugar units through the hydroxyl 
group. 
Various chromatographic techniques like thin layer 
chromatography (TLC), gas liquid chromatography (GLC), and 
high performance liquid chromatography (HPLC) are used for 
isolation and identification of triterpenoids. Gas chroma-
tography combined with mass spectrometry (GC - MS) is used 
for detection and estimation of triterpenoids and this 
technique is successfully being used for the determination of 
triterpenes. 
A number of detection reagents are used for the iden-
tification of triterpenoids, in which the most important 
reagent is Carr-price reagent, i.e. 2096 antimony chloride in 
chloroform. The Liebermann -Burchard reaction (Acetic 
anhydride-conc.I^SO, ) has also been used as detecting reagent 
which produces a blue-green colour with most triterpenoids 
and sterols. 
sterols : 
Stero]3were mainly considered to be animal substances, 
but in recent years an increasing number of such compounds 
have been detected in plant tissues, lower plants, fungi and 
algae in the form of free sterol & their esters. They are 
a widely occurring group of natural products containing the 
tetracyclic carbon skeleton as that of tetracyclic triterpenes 
e.g,,lanosterol. The name sterol applies to steroidal 
alcohols with a hydroxyl group at C-3 position , they are 
frequently called as sterols. All the steroids on selenixim 
dehydrogenation yield Diels hydrocarbon (1)(3'-methyl-1, 
2-cyclopentenophenenthrene) alongwith the other products. 
The well known steroid is cholesterol (2) which was first 
isolated from human gallstone, and the bile acids. Their 
structure was elucidated in the thirties of this century. 
This was followed by extensive development of the entire field 
of steroid chemistry which constitute a large and specific 
chapter of organic chemistry. 
(1) (2) 
8 
The p l a n t s t e r o l s a re provided with methylene, 
e t h y l i d i n e , methyl o r e t h y l s u b s t i t u e n t a t C-24 of the s ide 
c h a i n , which r e s u l t s i n as3nnmetry a t t h i s carbon atom. The 
37-39 
commonly r e p o r t e d s t e r o l s i n v a s c u l a r p l a n t s a re 
s t i g m a s t e r o l ( 3 ) , s i t o s t e r o l ( 4 ) and compes t e ro l (5 ) . These 
s t e r o l s have t h e 24a -con f igu ra t i on and i t was assumed t h a t 
2 4 a - a l k y l s t e r o l s were found only i n h igher p l a n t s while 2 4 3 -
s t e r o l s l i k e c l i o n a s t e r o l ( 6 ) , e r g o s t e r o l ( 7 ) , and d ihyd ro -
b r a s s i c a s t e r o l ( 8 ) were r e s t r i c t e d i n a lgae and fung i . This 
view was modified fol lowing the c h a r a c t e r i z a t i o n of 2 4 3 -
e t h y l s t e r o l s , such as c l e r o s t e r o l ( 9 ) and 2 2 - d e h y d r o c l e r o s t e r o l 
(10) i n h igher p l a n t s belonging t o the Cucurbi taceae and 
40-43 , 
Verbenaceae -^ and o t h e r 2 4 3 - e t h y l s t e r o l s a r e from 
Cucurb i taceae . The 2 4 a - m e t h y l s t e r o l , e p i b r a s s i c a s t e r o l ( l 1 ) 
44 have been i d e n t i f i e d a s the major s t e r o l s i n some a lgae 
C h o l e s t e r o l ( 2 ) , the p r i n c i p a l animal s t e r o l has been 
found i n l e s s e r q u a n t i t y i n a number of h ighe r p l a n t s but now 
45-4 
i t has been r e p o r t e d , the seeds of Solanaceae and Cucurbi taceae 
family con ta in t h e c h o l e s t e r o l i n h ighe r p r o p o r t i o n s . 
Some a-methyl s t e r o l s l i k e l o p h e n o l ( l 2 ) and cyc loeu-
c a l e n o l ( 1 3 ) , C-21 s t e r o l s l i k e pregnenolone(14) and C-18 
s t e r o l l i k e e s t e r o n e ( l 5 ) , have a l s o been i s o l a t e d from p l a n t s . 
47 48 
Acans te ro l (16) and p o l l i n a s t e r o l (17) con ta in ing a c y c l o -
propane r i ng have been i s o l a t e d from red a lgae and p o l l e n 
r e s p e c t i v e l y . 
49 Recently Matsumoto et al "^  have isolated stellasterol 
(22E, 24S)-5a-ergosta-7, 22-dien-33-ol from the seed of 
50 Gucumis satlvus and Misra et al have reported the isolation 
of a new sterol, stigmast-5, 17(20)-dien-33-ol from the roots 
of Vernonia cinerea. Therefore sterols play a very important 
role as precursors of other steroids, as hormones and as 
membrane components. 
HO-
(3) 
( 1 0 ) ( 1 1 ) 
( 1 2 ) 
(13 ) 
(1M 
(15 ) (16) 
( 1 7 ) 
RESULT AND O I 3GUS 
Present study involves the analysis of the unsaponi-
fiable lipid constituents of nine plant seed oils (Table 1). 
The present work describes the isolation and characterization 
of hydrocarbons, terpene alcohols and phytosterols, 
The unsaponifiables were separated into four fractions, 
less polar compounds (hydrocarbons , fraction 1), triterpene 
alcohols (fraction 2), 4-methylsterols (fraction 3) and 
sterols (fraction 4) by preparative TLC in which hydrocarbons 
fraction closest to the solvent front and fraction 4 to the 
starting line. The alkane fraction is commonly a mixture 
of hydrocarbons of similar properties. The quantitative 
relativity is similar from plant to plant, but there are 
considerable quantitative variations. 
The GLC analysis of the hydrocarbon fraction of nine 
seed oils exhibit hydrocarbons in the range of C^^-C g. The 
composition of hydrocarbon fraction in each plants abbreviated 
by different codes are given C^gi23»9%t Moringa pterigosperma). 
C^Q (9.13^ , Strvchnos nux-vomica). C^^(l7,2Ji, Heliotropium 
eichwaldi). C^ (^58.1?C, Anthocephalus indicus), €2^(11%, Melia 
azedarach C^Ji^^.7%t tfelia composita), C^gC Q(9.2%. Eucalyptus 
citriodora) and C^r,i^3,8)i, Grewia opositifolia). The highest 
percentage of hydrocarbon (C,^) is(38,1%) in Anthocephalus 
indicus. (Table 2) 
The composition of triterpene alcohols as acetate deriva-
tives was determined on OV-17 column and are shown in Table 3. 
11 
Triterpene alcohol f ract ion of Strychnos nux^vomica contains 
81,3% a-amyrin. Composition of t r i t e rpene alcohols exhibi ts 
t h a t t i r u c a l l o l (23.209<, Sesamum indicum), 3-amyrin (27.5%, 
Melia composita), 24-methylene-24-dehydrolanosterol (12.594, 
Sesammn indicum) and a-amyrin (26.694, Grewia opos i t i f o l i a ) are 
the major components. Lupeol i s a lso higher (13.894) in 
Grewia o p o s i t i f o l i a . 24-Methylene-24-dehydroparkeol (2594, 
Melia composita) and 24-in.ethylene cycloartanol (37.794, Melia 
azedarach and 6194, Eucalyptus c i t r i odora ) are a lso present 
which are comparatively in higher amounts than remaining seed 
o i l s . The 24-Methylene-24-dehydroparkeol, 24--methylene 
cycloartanol have higher values l ike (2594, Melia composita, 
37.794, Melia azedarach) and (6194, Eucalyptus c i t r iodora ) while 
other t r i t e rpene alcohol f ract ions l ike 24-dehydrolanosterol, 
t a raxero l , and butyrospermol are present in l e a s t amount in 
a l l the seeds. 
I|J - Taraxasterol and t a raxas te ro l are present in 
l e s s e r amounts in a l l terpene alcohol f r ac t ions . The ten ta t ive 
i den t i f i ca t ion of t r i t e rpene alcohols and s t e r o l s based on 
r e l a t i v e re ten t ion times of reference compounds are shown in 
Table 4 . 
The composition of s t e ro l f rac t ion as aceta te derivative 
was determined on OV-17 and DB-17 columns and i s shown in 
Tables(5 & 6) respec t ive ly . Tables (5 & 6) show the composition 
of s t e ro l f ract ion from nine vegetable o i l s analysed by GLC 
which exhibi t compesterol, s t igmasterol , |3-sito s t e r o l , as 
the most predominant in s t e ro l f rac t ions in a l l seed o i l s 
analysed here . 24-Ethylcholesterol (3 -S i tos t e ro l ) cons t i tu tes 
12 
about 83.6?< of s t e r o l f ract ion of Eucalyptus c i t r lodora 
(Myrtaceae) seed o i l , which i s in, higher amounts than other 
unsaponifiable f rac t ion of seed o i l s analysed here . Similarly 
3 - s i tos te ro l ( 80.436) on OV-17 and 78,296 on DB-17 column are 
i den t i f i ed in unsaponifiable l i p i d of Melia composita 
7 
(Meliaceae). Other types of s t e r o l s such as st igmastenol, A -
st igmasterol and avenasterol are present in l e s s e r quant i ty . 
3 -^ i tos te ro l cons t i tu t e s 8396 and 8096 of the s t e r o l f ract ions 
of Eucalyptus c i t r iodora and >felia composita seed o i l s , 
r e spec t ive ly . Small amount of choles tero l i s a lso detected 
in a l l the samples. 
13 
Table 1~ Systematic Names^and Codes of 9-plants Inves t iga ted . 
Code Systematic Name Family 
MP 
SNV 
HE 
AI 
UMA 
UMC 
UEC 
US I 
UGO 
Moringa pterigosperma 
Strvchnos nux-vomica 
Heliotropium eichwaldi 
Anthocephalus Indicus 
Melia azedarach 
Melia composita 
Eucalyptus citriodora 
Sesamum indicum 
Grewia opositifolia 
Lequminosae 
Loganiaceae 
Boraginaceae 
Rubiaceae 
Meliaceae 
Meliaceae 
Myrtaceae 
Pedaliaceae 
Tiliaceae 
1A 
m 
-P 
CO 
H 
to 
•H 
Tt C 
H 
0) 
o 
o 
•H 
+> 
O 
CO 
o 
CO 
o 
o 
o 
o 
CO 
o 
s 
o 
o 
I 
Q) 
H 
,Q 
CO 
EH 
O 
+J 
•H 
CO O 
o 
o 
<u 
(0 
-p 
o 
u 
Q) 
O 
o 
o 
CO 
% 
S 
I I 
O VO C\J < f 
• • • • 
-^ VO ^ j -
M 
CO 
D 
00 KN T- O ^ 
1 • • • • • 
ro vo >^ vO in 
ro c\j 
• • 
ro in 
• • 
in in 
o in 00 CO in 
• • • • • 
m -:t C\J foy t ^ 
CM <J- O 
• • • 
in in *-D o- o 
r - CM C\J <}• 00 CM C^ 00 < f foj 
- - , o> cn . 
i n a > C 3 > o o t ^ v o i n i n < j - f n i n r n 
oo in '^ t^ r^ 
• • • • • N^  -^ ro m m 
i n v£) 
• • 
m fn 
i>n CM 
1 • • <)• 00 
• • 
in V-
I 
C ^ T - V£> o 00 
• • • ^ • 
CM C7\ O ^ CT> 
><0 CM ^ T- VO r-
• • • • • • 
O <f in lA -4- <!• 
<t o 
• • 
00 c~-
oo (y\ <t- t -
in in -J- "^ 
0 0 CO T - ^ 
• • • • 
in c^ 00 o 
I I u 
EH 
00 00 fn 
• • • 
r- CM in 
in cr> <f in CT\ o\ ' ^ 
• • • • • • • 
rn m T- m in <f u3 
C\J <t 
• • 
<r ^ 
T- t ^ t ^ V£) 
• • • • CTi t ^ VD i n 
o t^  . 
• • 1 in <!• 
o o 
• • 
in in 
in CM 
• • 
in vD 
I I i 
^ ^ 1 5 t4 U EH EH 
m <j- >-
• • • 
^ O <f 
c^ in in -4" r- . m o 
• • • • • I • • 
CM \n "^ in in m vo 
c^ MD o <!• 
• • • • 
CM i n CM VO 
r - T - T - T - C M C M C M C M C M 
O CO r -
• • • 
m m o> 
CD 
o -4-
vo m c^ 
en 
CM 
VO O 
C\J ^ 
V£> 
CO 
tn 
CO 
CM 
• 
m 
^ 
s 
<J-
CM 
i n 
CM 
vX) 
CM 
C^ 
CM 
C^ 
• 
CM 
CO 
t^ 
• 
% 
s 
ON 
• 00 
t^ 
• 00 
m 
CM 
CM 
CM 
co o a cr> 
CM CM CM 
n 
•p 
a 
o 
o 
15 
CO 
o 
Q 
CO 
i I 
r- CO O 
• . • CM K^ tO> 
< ! • 
• CM 
hO 
• 
o 
K^ C>-
• • 
o o 
VO 
• 
^ 
I I 
T- l<> CM 
• • • 
in -d- KA K^  
I I 
" J D C M h O ^ f - r o Q O O O v O I • • • • • • • • 
O C \ i C M T - T - r - O T -
I I 
I I 
I I 
I I 
I I 
I I 
ro 
3 
s 
-J-
a\ 
% 
s 
c^  
• 
CM 
CM 
vo cr> o 
• • • 
^ ro T-
C^ C- O 
• • • 
ir\ in fo 
in vo h-
m <y\ 
^ in 
• • 
00 C\J 
rn 
fn 
c\j t^ 
CM <J-
in rn 
CM 00 
• • 
CM O 
a\ CM 
MD r- V-
• • • 
<t in f^^  1 
CVJ 00 
• • CM O 
cr\ CM 
• • 
cr\ in 
I I 
I I 
I I 
I t 
I I 
I I 
a\ CO Ko 
• • • 
o ^ o 
o 
i I I I 
00 • 
• u 
O H 
CM 
CO T -
• • 
o o 
CM 
in • 
• u 
o H 
m 
CO m o 
• • • 
O O CO 
m 
t I 
I I 
to 
CM in 00 a> 
• • • J C 
O T - c M C M t n - 4 - > ^ ^ i n v o - P 
r n m r n m m r n f n i < ^ m ( n o 
0) 
o 
CO 
u 
+> 
EH 
o 
o 
>, 
u CO 
H 
H 
•H 
Qi 
a 
o 
to 
CO 
cd 
H 
bO 
c^  
1 
> 
o 
c 
o 
T3 
Q) 
C 
•H 
a 
u 
<u +J 
(U 
p 
TJ (U 
•H 
«H 
•H 
-P 
C 0) 
•d 
•H 
:§ 
.^ ^ CO 
• CO 
Q) 
D 
r-i 
CO 
> 
-P 
•H 
d 
0 
(D 
M 
>> J2 
+> (U 
s 
H 
S 
."-N 
£1 
16 
RRt 
1.07 
1 .15 
1.17 
1.20 
1.26 
1 .30a 
1.42 
1.47^ 
1.52 
1.55c 
1.63d 
1.65 
1.69e 
1.76f 
1.85g;h 
1 .92i 
1.98d 
2 .07k 
2 .15 
2 .20 
2 .24 
2.29 
2 .381 
2.48m 
2 .52 
o t h e r s 
Indian P l a n t s 
HE 
«_ 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
-
— 
— 
— 
— 
"• 
Pe: 
AI SNV 
_ ««• 
- -
0 . 3 
- _ 
— — 
— — 
— — 
0 . 9 
— — 
— — 
13.9 
— — 
— — 
— — 
81.3 
— _ 
— — 
1.8 
— — 
— _ 
0 . 9 
— — 
0 . 9 
— — 
— — 
"• ^ 
r c e n t a g e Composit i* 
MP 
^ 
— 
— 
— 
— 
— 
— 
— 
~ 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
UMA 
_ 
4 5 . 0 
— 
— 
— 
— 
— 
— 
— 
— 
6 . 8 
— 
— 
6 .1 
4 . 4 
— 
-
3 7 . 7 
— 
-
— 
-
— 
— 
— 
^ 
UMC 
7 . 9 
3 . 2 
— 
-
— 
2 . 2 
9 . 2 
8 .5 
— 
— 
2 7 . 5 
— 
— 
— 
— 
2 . 3 
2 5 . 0 
1 0 . 6 
— 
— 
--
— 
3 . 6 
— 
— 
— 
on 
UEC 
— 
2 . 6 
— 
-
— 
1.5 
— 
1.4 
-
2 . 7 
3 . 9 
— 
— 
2 . 8 
1 3 . 9 
2 . 2 
2 . 7 
6 1 . 0 
4 . 4 
— 
— 
— 
— 
— 
— 
0 . 9 
US I 
1.2 
— 
— 
— 
— 
— 
2 3 . 2 
— 
— 
2 . 9 
— 
3 . 2 
1 2 . 6 
19 .1 
— 
7 . 3 
1 8 . 6 
— 
— 
1.9 
-
1 0 . 0 
— 
— 
— 
UGO 
— 
2 8 . 0 
-
-
-
2 . 8 
1.5 
— 
2 . 9 
— 
1 8 . 0 
— 
— 
3 . 2 
2 6 . 6 
1 3 . 8 
— 
3 . 2 
— 
— 
— 
— 
-
— 
~ 
— 
Determined on OV-17 g lass cap i l l a ry column. 
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Table 4 - Re la t ive Reten t ion Times of Reference Compounds i n 
GLC 
Code 
RR"t" 
- — — s — p g _^y Compound acetate 
a 
b 
c 
d 
e 
f 
g 
h 
1 
0 
k 
1 
m 
S s t e r o l 
n 
0 
P 
q 
r 
s 
t 
u 
V 
w 
X 
T r i t e r p e 
1.30 
1.47 
1.55 
1.63 
1.69 
1.76 
1.84 
1.86 
1.92 
1.98 
2 .07 
2 .38 
2 .48 
1.00 
1.14 
1.31 
1.35 
1.43 
1.63 
1.69 
1.72 
1.81 
1.94 
2 .13 
ne 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
Alcohol 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
.00 
.13 
.27 
.31 
.37 
.51 
.60 
.64 
.72 
.80 
.0 
24-Dehydro lanos te ro l 
T i r u c a l l o l 
Taraxero l 
3-Amyrin 
Butyrospermol 
24-Methylene-24-dehydro lanos te ro l 
a-Amyrin 
Cyc loa r t eno l 
Lupe o l 
24-Methylene-24-dihydroparkeol 
24-Me thylene c y c l o a r t a n o l 
m - T a r a x a s t e r o l 
1 
T a r a x a s t e r o l 
C h o l e s t e r o l ( C h o l e s t - 5 - e n - 3 3 - o l ) 
24-iy5e thyl -22E-de hydrochole s t e r o l 
24-Methylchole s t e rol(campe s t e r o l ) 
24-Methylene c h o l e s t e r o l 
24-E thy l -22E-dehydrocho les te ro l 
(s t igma s t e r o l ) 
2 4 - E t h y l c h o l e s t e r o l ( 3 - s i t o s t e r o l 
2 4 - £ thy l -22E-dehydro l a thos t e ro l 
(Stigma s t e r o l ) 
Fucos te ro l 
24Z_-Ethylidenechole s t e r o l 
( I s ' o fucos t e ro l ) 
7 2 4 - E t h y l l a t h o s t e r o l ( A " 
s t i g m a s t e r o l ) 
24Z7Ethylidene l a t h o s t e r o l 
( a v e n a s t e r o l ) 
a) Expressed relative to cholesterol acetate (RRt=1.00). 
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T a b l e - 5 . Composition of S t e r o l F r a c t i o n s of Nine Indian P l a n t s 
Percentage Composition 
RRt HE AI SNV MP UMA UMC UEC USI UGO 
1.00 n 1.6 0 .4 - 1,2 1.1 0 .7 t r a c e t r a c e t r a c e 
1.14 © - - - - - -
1.31 P 10.9 12.4 - 16 .8 18.4 12.9 4 . 6 9 . 8 6.4 
1.35 Q 3 .6 - - 4 .2 4 . 6 - - 1.3 
1.43 r 4 .1 10.9 - 22.0 6.9 3 .0 2 .6 2 .6 14.2 
1.50 _ _ - « _ _ 
1.55 - - - - 1.1 2 .0 
1.63 s 64.9 67.1 - 49 .6 62.1 80.4 83 .6 34 .3 7 1 . 8 
1.67 -. - _ - _ _ _ 47,1 
1.69 t - - - - 3 .4 - - - 2 .7 
1 .72 u - - - - - t r a c e 2 . 0 - 2 .4 
1.81 V 12.9 - - 4 . 8 4 . 6 2 .3 t r a c e 3.9 4 .9 
1.84 - _ « > « _ 
1.92 w 1.0 4 .5 - 0 ,6 - - 1.0 3 .3 
2 .10 - - - 0 . 1 - -
2 .13 X 1.0 4 . 7 - 0 .7 - - t r a c e 
Others - - _ _ _ _ _ _ Q^^ 
Determined on OV-17 g lass cap i l l a ry coltunn. 
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a) Table 6 - Composition of Sterol Fraction ' 
RRt % Composition 
UMA UMC UEC USI UGO 
1.00 n 1.3 1.1 0.5 trace trace 
1.13 o 
1.27 p 17.9 15.9 4.6 6.8 6.2 
1.31 q 0.8 trace - 0.9 
1.37 r 4.4 3.8 5.0 3.0 15.5 
1.44 
1.47 
1.51 s 74.3 78.2 78.0 25.9 73.6 
1.60 t 
1.64 u 
1.72 V 1.3 - 4.1 3.2 2.1 
1 .80 w 
1.92 
2.00 X 
2.46 
Others - - ~ 2.4 2.6 
a) Determined on DB-17 glass capillary column. 
.  
1.0 
— 
— 
— 
— 
— 
— 
— 
.  
1.6 
0 .4 
.  
4 . 4 
0 .4 
1.0 
— 
• -
.  
0 .6 
— 
 
0 .2 
— 
0 .7 
58.3 
 
MATERIALS A METHODS 
The seed samples for the present study were obtained by 
s ta f f ba tan i s t from various part>of the country or purchased 
from commercial seed supp l i e r s . 
Uhsaponifiable matters from the seed o i l s of Moringa 
pterigosperma (Leguminosae), Strychnos nux-vomica(Loganiaceae), 
Heliotropium eichwaldl (Boraginaceae), Anthocephalugindicus 
(Rubiaceae), Melia azedarachCMeliaceae). Melia composita 
(Meliaceae), Eucalyptus c i t r iodora (Myrtaceae), Sesamum 
indicum (Pedaliaceae) , Grewia opos i t i fo l i a (T i l i aceae) , were 
obtained respec t ive ly from the saponified o i l s . 
A mixture of n-alkanes from " paraf i lm" and G34 and 
C35 n-alkanes were used for authent ic hydrocarbons. Authentic 
s t e r o l s , and t r i t e rpene a lcohols , were used as reference. 
( I ) EXTRACTION OF OILS 
Cleaned and dried samples of seeds were usual ly ground 
in a d i s i n t e g r a t o r . The powdered seeds were ext rac ted 
repeatedly with l ight-petroleum e the r (40-60c.) in a soxhlet 
apparatus . The ext rac ted o i l s were dried over anhydrous 
sodium sulphate . The solvent was removed in vacuo. 
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(II) SAPONIFICATION 
Seed oil was refluxed with alcoholic 1N potassium 
hydroxide for 1hron water bath. The mixture was diluted with 
water and vmsaponifiable material was extracted with diethyl 
ether. The ethereal extract was washed five times with 
water followed by 109i sodium bicarbonate washing (10 ml x 4) 
and dried over Na^SO, . The solvent was removed by evaporation, 
The content of unsaponifiables in oil was expressed by weight 
percent. 
(III) ACETYLATION 
Acetylation of sterols and triterpene alcohols was 
carried out in dry acetic anhydride - pyridines (1/1» V/V) at 
room temperature (over night), 
(IV) THIN LA^R CHROMATOGRAPHY 
Unsaponifiable material was f ract ionated on 20x20 cm 
p la t e s coated with 0.5 mm thick layer of s i l i c a gel G, A 
sample of 30 mg was applied uniformly along a l i n e , 1,5 cm 
from one edge of the p la te and developed three times with 
n-hexane:ethyl ace ta te (6:1 v / v ) . Bands were detected vinder 
U.V,light with 2 ' , 7 ' -d ichlorof luoresce in as the f luorescent 
i nd i ca to r . Three separated zones containing l e s s polar 
compounds, t r i t e rpene alcohol and s t e r o l s respec t ive ly , were 
cut off and ext rac ted with e t h e r . The e ther ex t rac t s from 
the zones containing t r i t e rpene alcohols and hydrocarbon and 
s t e r o l s were desicated for subsequent gas l iqu id chromato-
graphy ana lys i s . 
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Argentation ( s i l v e r n i t r a t e - s i l i c a gel ; 1:4, w/w) 
prepara t ive TLC (0.5 mm thick s i l i c a gel ) of the ace ty la ted 
t r i t e rpene alcohol and s t e r o l f rac t ions was developed three 
times with CCl^-CH2Cl2 ( 5 : 1 , v / v ) . 
( Y ) QA3 LIQUID CHROMATOGRAPHY 
GLC was performed with a flame ioniza t ion detector by 
a Schimadzu GC-4CM instrument on a SCOT OV-17 g lass cap i l l a ry 
coliomn (30m x 0.3 mm i , d .) or by a Helwett Packard 5890 
instrument on a DURABOND-17 (DB-17) fused s i l i c a cap i l l a ry 
colizmn (30 m x 0.25 m i . d ) . The ace ty l der iva t ives of 
t r i t e rpene alcohols and s t e ro l s were analysed on a OV-17 
column with the column temperature a t 250°C and in jec t ion 
temperature a t 300°C. Relative re ten t ion times (RRT) values 
of ace ty l der ivat ives were expressed r e l a t i ve to choles teryl 
a c e t a t e . Hydrocarbons were analysed on a OV-17 coliimn a t 
programmed coliimn temperature of 170-260 C (6 C/min) and 
then isothermally a t 260°C and in jec t ion temperature a t 
280 C. Retention times of hydrocarbons were expressed as 
methylene uni t (MU) va lues . 
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D O K O r s T P R I F L U O R I PEfl R R O M O T E P I O N I C 
R E A C T I OIVJ O F N - B R O M O S l - J C C I N I M I D E 
W 1 T H F ' A X X V O L E F I I M S 
Boron Trlfluoride Proaoted lonlo Reaction of N-Bromosuccinimide 
with Fatty olefins. 
N-bromosuccinimide (NBS) has been recognised as the most 
efficient reagent for allylie bromination of alkenes. It has 
also been utilized extensively in many more radical reactions. 
Moreover, this reagent has been well exploited in fatty acid 
chemistry for introduction of bromine in the molecule, generally 
1 
via a free radical process . The potential of NBS in ionic reactioi 
has received limited attention. In a programme "Pseudohalogination 
of Unsaturated fatty acids" from this laboratory, several ionic 
2-5 
react.ionsof importance has been thoroughly examined , The 
present study, directed towards the synthesis of bromofluoride 
and a-bromo N-substituted adduct of fatty acids, involves NBS as 
strong electrophilic reagent in presence of borontrifluoride (BP_). 
The literature on preparation and application of chlorinated 
and brominated fatty compounds is too volviminous to review here. 
Most of the iodinated compounds of fatty nature are unstable hence 
received little attention, Fluorinated compounds have tremendous 
potentiality in biochemical investigations , Recently they have 
found their way also in oleochemical industries as surfactants 
7a 
and pesticides' . However, there are only a few satisfactory 
methods available for incorporation of fluorine atom in fatty acid 
chain. Lately, Watanabe et al' have carried out some systematic 
study on the fluorination reactions with hydroxy alkenoic and 
29 
hydroxy fatty acids. In the present study, a choice was made 
for a combination of NBS and BF, for bromofluorination owing to 
the easy availability of the reagent and mild reaction conditions. 
Another promising aspect of this study is that, the use of BF,, 
which provides a facile method for the electrophilic addition to 
the carbon-carbon double bond of the N-halo compound itself. 
These nitrogen substituted adductscan easily be isolated and 
purified from simple halogenated product, due to much difference 
in the polarity of the two types of compounds. 
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The llteratiire aboiinds in references to studies on the 
radical reactions of alkenes . Reagents used in reactions 
involving free radicals are those having positive halogen attached 
p 
with nitrogen of amine, amide or imide type , N-Bromosuccinimide 
(NBS) is one of the most exploited reagent for broraination and 
allylic bromination of alkenes. Recently, NBS and other H-halo 
reagents have been utilized profitably in ionic reactions in the 
p 
presence of BF,, 
O NBS/BF3 / ^ CH2CI2 ^ 
%, p 
The product bromofluoride and broraosucciniraidyl adduct are well 
isolable owing to the difference in the polarity of the two 
compounds. 
There are several other classes of electrophiles which 
have been used under different conditions for the preparation 
Q 
of many useful fluorinated compounds. Heasley et al have used 
the reactions of various N-haloaifline, N-haloamide and N-haloimides 
with alkenes for the preparation of halofluoride and N-haloadduct 
The reaction, in general can be represented as shown below. 
> = < ^ " / ) >? - f< ^ >? - ?< 
^^3 X P X N 
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The vicinal fluorobromides have been synthesised in high yield 
by the reaction of olefins with hydrofluoric acid (HP) and 
N-bromoacetamide (NBA)". 
R - CH = CH, HF/NBA R - CH -
I 
F 
CH, 
I ^  
Br 
The bromofluoride was further converted into several useful 
products. 
HCOONa AgNO, 
R - CH - CHg 
I 
ONO, 
HNO,/HOAc 
R - CH - CH, 
Br 
R -
R -
F 
CH 
J 
F 
NaOAc 
CH - CH 2 
I 
OAc 
HNO,/HOAc 
R - CH 
- CH, 
H -
0 
I 
G = 0 
R - CH -
3 
CH, 
I ' 
OH 
HNO,/HOAc 
< - ^ 
- COOH 
10 There is another interesting report regarding the 
ition of NBS and NBA in presence of ] 
products are bromomethoxy and bromohydrin. 
utilizat DMSO and CH,OH, The 
>c = c< BrX DMSO 
CH OH > C -
I 
Br 
CC+ )c -
OCH, Br OH 
X = Succinimide/Acetaraide. 
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A mechanism for the formation of bromomethoxy has been 
proposed, 
Br - N^ 
)>C = C<^ + ^ - Br ^ ^C + C<^  > 
A - ^ " >c - c< 
Formation of bromohydrin has been explained as follows 
Br - N<^  
^C = C<^  + y ^ - Bv^=± ^C i C<^  > 
Br S © 0 N ( 
A 
CH~ CH, 
5 J 
Br OH 
Bromofluoride compound have been prepared from the 
11 
reactions of simple reagent, BrP with alkene and acetylenes 
12 and also in the presence of N-bromoacetamide , 
Another class of important electrophiles reacting similarly 
as N-haloamine, amides or imides is alkyl hypochlorite or broraite, 
Alkylhypochlorites with special reference to methyl hypochlorite 
have been exploited successfully in various synthesis. 
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Heasley and Coworkers •^' ^' ^ have prepared many fluorochlorides 
as major product in the reaction of methyl hypochlorite with 
certain olefins in the presence of BP-.« 
> 
c = c< £?3?2i. 
BF 
> - < *y\ 
Cl CI OMe 
H. H 
>C = c { 
> 
CH^OCl/BFj H 
COOCH, H 
\ c - CH - COOGH, + 
Cl 
other products 
The importance of fluorinated compounds aroused a lot of interest 
to develop new and versatile reagents for introduction of fluorine 
16 across a carbon carbon double bond. Research group of Olah has 
found pyridinitim polyhydrogenfluoride in THF solution as a very 
good fluorinating agent for alkenes. 
>c = o< 
R^ ^ Q M H (HF)xF 
THF 
^ \ 
«2 P 
r R/ 
H 
The above reagent has also been used in presence of N-halosuccini-
1 '5 
mide, yielding corresponding halofluorinated compounds . 
Rl E , ^ * _ _ P Y 
% 
O N H (HF)XF" 
}C - C<^  Y = halogen. 
34 
Another important reagent, N, N-Diethyl-1, 1,2,3,3,3,-
hexafluoropropylamlne (PPDA), was investigated and thoroughly 
applied on fatty alcohols by Watanabe and Coworkers . Moreover, 
they exploited this reagent on fatty compounds' . A sequence of 
exemplary reaction is given below : 
CH^(CH2)c-CH-CH2-CH = CH-(CH2)y-C00CH^ 
OH 
PPDA 1 
CH,(CH2)c-GH-CH2-CH = CHCCHg)y-COOCH^ 
I LiAlH^ 
CH^(CH2)r-CH-CH2CH = CH(CH2)-7-CH20H 
1) H2/Pd 
X 2) Oxidation/esterification 
GE^{Q'S.^)^'^Qn{(^YL^)^Q - COOCH^ 
F 
Pluorinated compounds have been used widely in biochemical 
investigations and surface active agents. They have found their 
way in industries as pesticides. The fluoro compounds have been 
found to be quite specific and superior to other insecticides when 
used under the same conditions as other insecticides. 
Keeping in view the biological applications and industrial 
utilizations of fluorinated compounds, a programme was aimed at 
the studies of preparation of fluorinated compounds. Naturally 
occurring indigenous fatty acids were used in the study keeping 
35 
an eye on economic availability. The choice of the reagent 
NBS/BF_ in CH2CI2 and substrate (olefinic and hydroxy olefinic) 
was made after persual of the literature in order to prepare 
desired bromofluoride and cubromo N-substituted derivatives of 
fatty acids. The compounds thus obtained were throughly examined 
chromatographically. The structure of individual product was 
confirmed on the basis of spectral (IR, MR, MS) studies. 
R E S U L T A I M D D I S C U S S l O M 
Reaction of Methyl 10-Undecenoate (1) with N-bromosuccinimide : 
Methyl 10-Undecenoate (1) on treatment with N-bromosucci-
nimide in presence of BP,-etherate at room temperature resulted 
in the formation of two products, (1a, and 1b) which were isolated 
with silica gel column chromatography [Scheme-1 ] 
CHg " CH 
j : 
CHg - CH - ( CH2 )g - COOCH^ 
Br P 
(1a) 
(CH2)g - COOCH5 
(1) 
NBS/BF_-etherate 
GH2GI2 
~l 
CH2 - CH - (CH2)Q - COOCH, 
Br ^  N XT' 
(1b) 
[Scheme-l] 
Characterisation of Compound (la) 
The compovmd (1a) responded Bellstein test positively, 
indicating the presence of halogen. Its IR Spectrum exhibited 
characteristic bands at 1735(GOOGH_), lOO(C-F) and 820cm"^(C-Br). 
Its NMR spectrum had signals at 64.9m (1H, -CH- ), 3.6 3(5H, COOCH, 
I 
P 
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3.3 d(J=5Hz, -GHj ), 2.23 in(2H, CHga to COOCH^), 1.30 br, s 
Br 
(chain CH^). On the basis of these spectral data the compoiind 
(1a) was characterised as methyl 11-bromo-10-fluoroundecanoate. 
The mass spectrum of compound (la) gave conclusive 
information regarding the structure. Its mass spectrum showed 
molecular ion peak at m/z 296/298 (0,5/0,5) followed by other 
prominent peaks, 277/279 (M-F, 5/5.5), 265/267 (M-OCH^, 4/4.2), 
and 217 (M-Br, 1), The ion peak at m/z 203 (3) confirmed the 
position of fluorine at C-10 and bromine at C-11. Other prominent 
peaks were also observed at m/z 197 [M-(Br + P + H), I5] , I65 
[197-GH^OH, 42.5] and 74 (He Lafferty ion, 100). On the basis 
of this mass fragmentation peaks, the compound was characterised 
as methyl 11-bromo-lO-fluoroundecanoate. 
Characterisation of compound (lb) t 
The compound gave a positive response to Beilstein test 
suggesting incorporation of halogen in the molecule. The IR 
spectrum of the compound displayed diagnostic bands at 1735(COOCH,) 
1705 (^0=0 of succinimido group), I25O (N-C-O) and 822cm"^(C-Br), 
Its NMR spectrum exhibited peaks at 64.1m (1H, -GH- ), 3,6 s(3H, 
No 
GOOGH5), 3.5 d(J=5Hz, 2H, -GHg- ), 2,65 3(4H, - \ ^ ) , 223 (2H, 
Br 
GHg o-to COOCH^) and 1,28 br, s(Ghain -CHg). The spectral data 
V 
> ^ - ^ ^ 
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agreed with structure (1b) as methyl 11-bromo-10-succinimido 
undecanoate. 
Further support in favour of structure (1b) came from 
mass analysiswhioh confirmed the structure. It had molecular ion 
peak at m/z 375/377, (1.0/0.5), Other fragmentation ions were 
observed at m/z 344/346 (M-OCH,, 7.5/7) and 295(M-HBr, 20). The 
ion peak at m/z 282 (2.5) established the position of succinimido 
group at C-10 and bromine at C-11, The other prominent ions 
observed were at m/z 302/304 (M-CH2G00CH^, 9.5/9.5), 204/206 
[M-(CH2)gC00CH-, 6.2/6.5] 171 (5) and 100(100). On the basis 
of these evidences, the compound (lb) was characterised as methyl 
11-bromo-10-succinimido-undecanoate. 
Reaction of Methyl 0ctadeC"(9z) enoate (II) with N-bromosuccinimide 
Methyl octadec(9z)-enoate (II), when allowed to react with 
NBS in presence of BF, at room temperature, afforded an oily 
product. Fractionation of reaction mixture over silica gel col\amn 
gave two products (Ila) and (lib) [Scheme-2j . 
R " CH = CH - R' 
(II) 
NBS/BP_-etherate 
CHgClg 
R - CH -
F/Br 
CH - R' 
Br/F 
CH -
(Ila) 
R = CE^{CE^)rj 
R - CH 
I I 
0 ^K 0/ Br/, 
B^/ Y^y 
(lib) 
Y' VE-^ O-^ N> 
I Scheme-2J 
R'= (CH2)^-C00CH, 
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Characterisation of Compound (Ila) : 
The compound (Ila) gave a positive Beilstein test for 
halogen indicative of presence of halogen. The IR spectrum of 
(Ila) showed characteristic absorption bands at 1740(C00CH,) 
1010(C-P) and 820cm'''' (C-Br). 
The NMR spectrum displayed signals at 64,0 br, m(2H, 
-CH-CH- ), 3.6 3(3H, COOCH,), 2,2 m(2H, CH^ a to COOCH,), 
Br F 
1.3 br, s(chain CHg), 0.91 t (terminal CH,). 
The mass spectrum of (Ila) showed no molecular ion peak 
present at m/z 205/207 (2,5/2,4), but gave a parent ion peak at 
m/z 374/376 (M-HP, 1/1), The ion peaksat m/z 189 (2,5) and 145 
(2,5) established its isomeric nature. All these spectroscopic 
data (IR, NMR, MS) established the structure of (Ila) as methyl 
9(10)-bromo-10(9)-fluorooctadecanoate, 
Characterisation of Compound (lib) : 
IR spectrum of (lib) showed bands at 1740 (C_00CH,), 
1705(C = 0 of succinimido group) and 825 (C-Br). The NMR displayed 
characteristic signals at 6 4,64 m(-CH-), 4.1 m(-CH-), 3.6 s(5H, 
Br N^>, 
COOCH^), 2,2 m(2H, CHg a to COOCH^), 1,3 br, s(chain CHg), 0,91 t 
(3H, terminal CH_), 
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The mass spectrum helped in e l u c i d a t i o n of s t r u c t u r e of 
compound ( l i b ) . I t had molecular ion peak a t m/z 473/475 
( 0 . 2 5 / 0 . 2 5 ) followed by fragment ion peak a t m/z 442/444 
(M-OCH3, 1 .75 /1 .72 ) , 394(M-Br^ 6 .75) and 363/362 (394-OCH3/CH3OH, 
1 . 2 5 / 7 ) , 294 [M-(HBr + C^H^NO^, 3 0 ) ] . Mass ions a t m/z 268 
( 2 2 . 5 ) and 224 ( 2 . 5 ) confirmed the presence of succinimido group 
a t C-9 as wel l a s C-10 and confirmed the i somer ic na tu re of 
compound l i b . 
On the b a s i s of mechan i s t i c c o n s i d e r a t i o n and s p e c t r a l 
d a t a the compound ( l i b ) was formulated a s an i somer ic mixture of 
methyl 9(10)-bromo--10(9)-succinimidooctadecanoate . 
Reac t ion of Methyl 9-hvdroxvoctadec-cis--12-enoate with N-bromo-
s u c c i n i a l d e 
Methyl i s o r i c i n o l i a t e ( I I I ) on r e a c t i o n with NBS and BF^ 
i n CI^Clp followed by column chromatographic s e p a r a t i o n on s i l i c a 
g e l , a f forded ( I l i a ) and ( I l l b ) a s major and minor p roduc ts 
r e spe c t i v e l y [Scheme-3] . 
R - CH = CH-(CI^)2- CH - R' 
OH ( I I I ) 
^ 
NBS/BF,-etherate 
CH2'""' CI
I 
R - CH - CH 
Br 0 
CH-R« R - CH 
VV 
( I l l a ) 
R=CH3(CI^)^ 
CH-(CH2)2-CH 
0 /BrBr / , OH 
( n i b ) 
R'=(CH2)y-C00CH, 
- R" 
[Scheme-31 
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Characterisation of the Compound (Ilia) : 
The compound (Ilia) has bromine atom present as indicated 
by positive halogen test, IR of the compound (Ilia) gave the 
diagnostic bands at 1755(COOCH^), 1070(C-0-G) and 820cm"''(C-Br). 
Its NMR signals appeared at6 3.92 m(3H, _CH-CH CH-^» ^'^ s(3H, 
COOCH,), 2.22 m(2H, CH^a to COOCH,), 1.8 m(4H, CH, - CH<, ), 
1.28 br, s(chain CHg), 0.91 (3H, terminal CH^).'^^b^^ 
These spectral data are in agreement with the structure of 
compound (Ilia) as methyl 13-bromo-9, 12-epoxyoctadecanoate, 
Formation of the cyclic ether product was rationalised on the 
17 basis of neighbouring group participation '. 
Characterisation of Compound (Illb) : 
The compound of composition Cp^H.QNOpBr responded Beilstein 
test positively indicating the presence of bromine. Its IR spectriim 
had absorption bands at 3400(0H), 1740(GOOCH,), 1700(C0 of 
succinimido group) and 820cm~ (C-Br). 
Its NMR spectrum exhibited diagnostic signals at 6 4,69 
m(lH, -CH- ), 4,1 m(1H, -CH- ), 3,62(1H, CH-OH merged with ether 
Br N 
signal), 3.58 s(3H, COOCH-), 2.22 m(2H, CH2a to COOCH,), 1.28 br, 
s(chain CH2) and O.9I t(3H, terminal CH_). 
Thus the compovind was considered to be an isomeric mixture 
A2 
of methyl 12(13)-bromo-13(12)-succin imido-9-hydroxyoctade-
canoate on mechan i s t i c g rounds . 
Reac t ion of methyl 1 2 - h y d r o x y o c t a d e c - c i s ^ - e n o a t e with 
N-bromosucclnimide 
Methyl r i c i n o l e a t e (IV) r e a c t e d with NBS/BF, and 
y ie lded th ree p roduc t s (iVa, IVb, IVc) on usua l workup. 
The p roduc t s were i s o l a t e d on s i l i c a ge l column 
chromatography. The major p roduc t was c h a r a c t e r i s e d a s 
methyl 10-bromo-9, 12-epoxy octadecanoate ( I V a ) . The 
o t h e r two minor p roduc t s were methyl 9 (10) -b romo-10(9) -
f luoro-12-hydroxyoctadecanoate (XVb) and 9(10)-bromo-
10(9)-succin imido-12-hydroxyoctadecanoate (IVc) r e s p e c t i v e l y 
[Scheme-4] . 
R - CH - CHg-CH « CH - R* 
OH (IV) 
MB S/BF,-e t h e r a t e 
CH2CI2' 
rX Br 
- CH CH ~ R« R-CH-CH2-CH — CH - R* 
^ 0 ^ 
(IVa) 
OH F/Br Br /F 
(IVb) 
R- CH -CH^-CH CH - R« 
R = CH^(CH2)5 
(IVc) ^ ' 
R' = (CH2)yCOOCH3 
[Scheme-4] 
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Characterisation of Compound (IVa) : 
The compound (IVa) gave positive Beilstein test for halogen. 
The IR spectrum showed characteristic bands at 1740(C00CH-,), 
1090(G-0-C) and 830cm~ (C-Br). The NMR spectrum displayed 
I r 
significant signals at 64.3 ra(2H, CH CH), 4.0 m(lH, CH-Br), 
3.62 s(3H, COOCH^), 2.2 m(2H, CH2a to COOCH,), 1.88 m(2H, 
CH2 - GHBr), 1.28 br, s(chain CH2), 0.9 t(3H, terminal (CH-). 
On the basis of the spectral data, the compound (IVa) was formulate( 
as methyl 10-bromo-9» 12-epoxyoctadecanoate, 
Characterisation of Compound (IVb) : 
It showed positive Beilstein test for halogen. The IR 
exhibited diagnostic bands at 3400 (OH), 1735(£00CH,), 1010(G-F), 
820cm (C-Br). The NMR showed significant signals present at 
6 4.1 m(2H, - CH - CH), 3.65 m(CH-OH merged with ester signal ), 
F Br 
3.6 s(3H, COOCH^), 2,22 m(2H, CH2 a to COOCH-), 1.34 br, s(chain 
CHg), 0.9 t(3H, terminal CH,). 
These informative data confirmed the structure (IVb) as 
methyl 9(10)-bromo-10(9)-fluoro-12-hydroxyoctadecanoate. 
Characterisation of Compound (IVc) : 
The compound (IVc) is an isomeric mixture of bromo-
succinido derivative of methyl ricinoleate as indicated by the 
4A 
following spectral values. 
The IR displayed absorption bands at 3400(OH), 1730 
(COOGH,), 1700(00 group of succiniraido group) and 820cm~ (C-Br) 
Its NMR spectrum exhibited diagnostic signals at 64.64 m(1H, 
-CH- ), 4.1 m(1H, CH-Br), 3.65 (1H, -CHOH merged with ester 
A 
signal), 3.6 s(3H, COOCH^), 2.2 m(2H, CHg ot to COOCH^), 1.3 br, 
s(chain CH2), O.9 t(3H, terminal CH^). 
Infrared (IR) spectra were obtained with a Pye-Unicam SP5 
spectrophotometer usually as nujols mulls or neat and values are 
expressed in cm . Nuclear magnetic resonance (NMR) spectra were 
recorded at 60 MHz on a varian A-60 spectrometer using 10-15% 
solution in CCl. or CDCl- with tetramethyl silane (TMS) as an 
internal standard. All chemical shift values of NMR are given 
in ppm down field from TMS (6=0), The abbreviations s, m, br, t, 
denote singlet, multiplet, broad and triplet respectively. Mass 
spectra (MS) were measured with a JE0L-JMS-D500 mass spectrometer 
at 70 eV. 
Thin layer chromatographic plates (TLC) were coated with 
0.25 mm layer of (20 cm x 5 cm plates) with silica gel G, developing 
with petroleum ether and diethylether (PE). The spot on TLC 
were visualized by spraying with 20% aquous solution of perchloric 
acid and then charring at 100°, Elution was usually effected with 
petrolexim ether with an excess proportion of diethyl ether, 
Petroleiim ether refers to a fraction of b.p. 40-60, Anhydrous 
sodium sulphate (Na^SO.) was used as drying agent. 
Isolation of Ricinoleic acid (12-hydroxy-ci3-9-octadecenoic acid 
Freshly extracted Ricinus Communis seed oil was saponified 
with alcoholic KOH, After the removal of unsaponifiable matter, 
the soap solution decomposed with 10% HCl, The mixed fatty acids 
18 
were partitioned according to Gunstones partition procedure 
between light petroleum and 80% aqueous methanol. The oxygenated 
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fatty acid present in each methanolic layer, was collected and 
the excess methanol was removed under reduced pressure. The 
residue was taken in diethyl ether and dried over sodium sulphate. 
Evaporation of solvent gave S0% pure 12-hydroxy-cis-9-octadecenoic 
acid, 
IR (Neat, cm"'') : 3400(COOH), 1720 (COOH) 
NMR (CCl.,6 ) : 5.52 (HC = CH), 4.50 m(-CH-OH) disappeared on 
DgO shake, 3.35 m(-CH-OH), 2,2 br, s(chain CH2). 
Isoricinoleic acid (9-hydroxy-cis-12-octadecenoic acid) was also 
obtained by saponification of Wrightia tinctoria oil followed by 
18 Gunstonepartition method , 
Reaction of I with NBS/BF--etherate 
Equimolar amountsof I (4g, 20 minol) and NBS (3.6g, 20 mmol) 
were allowed to react in CHpClp (60 ml) with BF,-etherate (2,5 ml, 
20 mmol). The reaction mixture was stirred at room temp, for 5 
min. The completion of reaction was revealed by TLC plate. 
Water was added to the reaction mixture and the products were 
extracted with CHpClp, washed with water and dried (NapSO,), 
Evaporation of solvent in vacuo gave a viscous oil (4,3 g). 
Fractionation of the reaction mixture over a silica gel column, 
using a mixture of Petroleum ether - diethyl ether (98 : 2, v/v) 
and (92:8, v/v) gave la (25%) and lb (20%) as liquid products 
respectively. 
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Methyl 11—bromo~10-fluoroundecanoate (1a) : 
IR (Neat, cm~^) : 1735(-COOCH,), lOOO(C-F) and 820 (C-Br). 
NMR (CCl^, 6 ) : 4.9 m(1H, -CH-), 3.6 s(5H, COOCH^), 3.3 d(J=5Hz, 
P 
-CHg-), 2.23m(2H, CH^ a to COOCH-), 1.30 br, 
Br 
s(chain CHp). 
Mass : m/z 296/298 (M"^). 
Methyl 11-bromo-10-succinimido undecanoate (lb) : 
(IR (Neat, cm"'') : 1735(£OOCH,), 1705(00 of succinimido group) 
1250 (N-C-0) and 822 (C-Br). 
NMR (CC1^,6 ) : 4.1 m(1H, -CH-), 3.6 s(5H, C00CH-), 3.5 d 
N Q 
/ \ 
Br 0 
2.23 m(2H, CHg ato C00CH_), 1.28 br, s(chain 
(J=5Hz, 2H, CH^-), 2.65 s(4H 
CHg). 
MS : m/z 375/577 (M"^). 
Reaction of II with NBS/BF,-etherate 3 
Equimolar amounts of II (6g, 20 mmol) and NBS (3.6g, 20 mmol) 
and BF^-etherate (2.5 ml)w«re stirred in CH2CI2 (60 ml) for 5 min. 
The usual workup and column chromatographic sepration of reaction 
mixture (5.5 g) over silica gel afforded product Ila (12%, 98:2 
v/v) and lib (25%, 75:5 v/v) respectively as liquid. 
A8 
Methyl 9( 10)«-bromo-10(9)-8uccinimldo Undecanoate (Ila) : 
IR (Neat, cm"'') : 1740(C00CH,), 1010(C-P) and 820(C-Br). 
NMR (CCl., 6 ) : 4.0 br, m(2H, -CH-CH-), 3.6 a(3H, COOCH^), 
2.2 m(2H, CHgttto COOCH-), 1.5 br, s(26H, 
chain CHg), 0.91 t(terminal CH,). 
MS : m/z 475/475 (M"^). 
Methyl 9(10)-bromo-10(9)-fluorooctadeoanoate ((lib) : 
IR (Neat, cm" ) : 1740(C00CH_), 1705(C0 group of succinimido 
group) and 825 (C-Br). 
NMR (CC1-, 6 ) : 4.64 m(-CH-J, 4.1 m(-CH-), 3.6 s(5H, COOGH^), 4 I I 5 
Br ^N^ 
2.2 ra(2H, CH2 a to C00GH-), 1.5 br, s(26H, 
chain CH2), O.9I t(5H, terminal CH-). 
Reaction of III with NBS/BF,-etherate 
2 
In a similar reaction equiraolar amounts of III (5.12 g, 
10 mmol), NBS (1.78 g, 10 mmol) and BP,-etherate (1.5 ml, 10 mmol) 
iwre stirred in CHgClg (60 ml) for 5 min. The usual workup and 
column chromatography separation of reaction mixture (5.5 g) using 
mixture of petroleum ether - diethyl ether (98:2, v/v and 80:20, 
v/v) afforded product Ilia (40%) and Illb (10%) as liquid respect-
ively. 
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Methyl l3-t)romo-9» 12-epoxy octadecanoate (Ilia) : 
IR (Neat, cm"'') : 1755 (COOCH,), 1070(0-0-0) and 820(0-Br) 
I 1 
NMR(001., 6 ) • 3.92 ni(3H, -OH - OH 0H-), 3.6 s(3H, COOOH,), 
Br 0 
2.22 m(2H, OH2a to 0000H-), 1.8 m(4H, 
OHp - OHp), 1.28 br, s(8H, chain OHp), 0.91 
(5H, Tepjninal 0H-). 
Methyl 12(13)-bromo-13(12)-auccinimido-9-hydroxy o c t a d e c a n o a t e ( I i n 
IR (Neat , cm"'') : 1735(COO0H5), 1070(0-0-0) and 820(C-Br) . 
NMR (001^,6 ) : 4.69 m(1H, -0H- ) , 4.1 m(1H, -OH- ) , 3.62(1H, 
OH-OH merged with ether signal), 3.85 (3H, 
OOOCH-), 2.22 m(2H, OH2a to OOOOH,), 1.28 br, 
s(20H, chain OHg) and O.9I t(3H, terminal OH,). 
Reaction of IV with NBS/BF_-etherated : 
? 
Similarly, equimolar amountsof (IV) (3.12 g, 10 mmol), 
NBS(1.78 g, 10 mmol) and BF,-etherate(1.5 ml, 10 mmol) in OHpCl^ 
(60ml)were stirred for 5 min. Usual workup of the reaction 
mixture gave a viscous oil (3.55 g). The viscous oil was chroma-
tographed over a silica gel column and elution with a mixture of 
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petroleum ether - diethyl ether (98:2, v/v) gave product (50%) 
as liquid. Further elution with petroleum ether - diethyl ether 
(94:6, v/v) gave product IVb (15%) as liquid and subsequent eluti 
with petroletun ether - diethyl ether (85:15» v/v) gave product 
(5%) as liquid. 
Methyl 10~bromo-9t1^ -epo3t7 octadecanoate (IVa) : 
IR (Neat, cm~'') : 1740(C00CH_), 1090(0-0-0) and 830(C-Br). 
NMR (CCl.,6 ) : 4.3 m(2H, OH CH ), 4.0 m(1H, CH-Br), 3.62 
s(3H, COOCH-), 2.2 m(2H, CH2a to COOCH,), 
1.88 m(2H, CHg - CHBr), 1.28 br, s(22H, chain 
CHg), 0.9 t(3H, terminal CH,). 
Methyl 9(10)-bromo-10(9)-fluoro-12-hydroxy octadecanoate (IVb) 
IR (Neat, op"'') : 3400 (OH), 1735(C00CH-), 1010(C-F), 820(G-Br) 
NMR (CCl.,6 ) : 4.1 m(2H, -CH-CH), 3.65 m(CH-0H merged with 
4' |- |-
ester signal), 3.6 a(3H, COOCH,), 2.22 m(2H, 
CHgttto COOCH,), 1.34 br, s(20H, chain CH2) 
0.9 t(3H, terminal CH,). 
on 
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Methyl 9(10)-broMO-'lO(9)-Succlnimldo-12-hydroxy octadecanoate(IVc); 
IR (Neat, cm"^) : 3400(OH), 1750(000^^), 1700(00 group of 
succinimido group), and 820 (C-Br), 
NMR (CCl., 6 ) : 4.64 m(1H, -CH-), 4.1 m(1H, CH-Br), 3.65(1H, 4 A 
-GHOH merged with ester signal), 3.65(3H, 
COOCH,), 2.2 ra(2H, CH2ato COOCH-), 1.3 br, 
s(20H, chain CHg), O.9 t(3H, terminal CH-), 
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